Nucleus isthmi: its contribution to tectal acetylcholinesterase and choline acetyltransferase in the frog Rana pipiens.
The distribution of acetylcholinesterase and the activity of choline acetyltransferase was studied in the tecta of normal frogs and frogs without retinal and/or nucleus (n.) isthmi inputs. In normal animals acetylcholinesterase activity is found primarily in three bands in the outer layers of the tectum-lamina A, laminae C-F, and lamina G. After retinal and contralateral n. isthmi deafferentation three distinct bands of tectal acetylcholinesterase activity are still present. After bilateral n. isthmi deafferentation there is loss of activity in lamina G and reduced activity in lamina A. With retinal and ipsilateral n. isthmi deafferentation, activity is seen only in lamina A. With retinal and bilateral n. isthmi deafferentation there is virtually no acetylcholinesterase activity in the outer tectal layers. Following unilateral retinal deafferentation there is no statistically significant difference in choline acetyltransferase specific activity between intact and deafferented tectal lobes after two, four and nine weeks. With unilateral nucleus isthmi lesions and survival times of between 10 and 40 days, choline acetyltransferase specific activity in the tectal lobe ipsilateral to the ablation is approximately 38% of the specific activity of the contralateral lobe. With bilateral n. isthmi lesions there is a strong correlation between amount of n. isthmi ablated and reduction of choline acetyltransferase activity. In vitro tectal acetylcholine synthesis was also determined in animals with unilateral n. isthmi ablation. On average, tectal lobes ipsilateral to the ablated n. isthmi synthesize acetylcholine at a rate which is approximately 58% of that of contralateral tecta. Collectively, these results imply that n. isthmi is the sole cholinergic input to the frog optic tectum, with ipsilaterally projecting isthmotectal fibers accounting for the greater share.